The effect of orally administered glycogen on anti-tumor activity and natural killer cell activity in mice.
Natural killer (NK) cells, innate immune effectors that mediate rapid responses to various antigens, play an important role in potentiating host defenses through the clearance of tumor cells and virally infected cells. By using enzymatically synthesized glycogen (ESG) with the same characteristics as natural glycogen, we examined whether orally administered glycogen enhances the innate defense of tumor-implanted mice and the cytotoxicity of NK cells. Oral administration of ESG led to the suppression of tumor proliferation and the prolongation of survival times of tumor-bearing mice. Splenic NK activities of BALB/c mice treated orally with ESG were significantly higher than those of water-treated mice, which were used as a negative control. In addition, intraduodenal injections of ESG gradually and markedly lowered splenic sympathetic nerve activity, which has an inverse correlation with NK activity. Furthermore, ESG activated Peyer's patch cells to induce the production of macrophage inflammatory protein-2 (MIP-2), interleukin-6 (IL-6), and immunoglobulin A (IgA) from these cells. These results demonstrated that orally administrated glycogen significantly enhanced the cytotoxicity of NK cells by acting on Peyer's patch cells and autonomic nerves, and eventually induced the potentiation of host defenses. We propose that glycogen functions not only as an energy source for life support but also as an oral adjuvant for immunopotentiation.